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(54) METHOD FOR PRODUCING SPORANGIUM OF BACILLUS POPILLIAE, CONTROLLING 
AGENT AND CONTROLLING METHOD 

( 57 )Abstract : 

PROBLEM TO BE SOLVED: To provide a method for efficiently producing the 
sporangium including the spore of Bacillus popillia and the parasporal 
body thereof , having activities for controlling insects of Scarabaeidae , 
and further to provide a controlling agent of the insects of the 
Scarabaeidae, obtained by the production method, and a controlling 
method . 

SOLUTION: This method is the one for producing the sporangium including 
the spore and the parasporal body, having the activities for controlling 
the insects of the Scarabaeidae by culturing the bacteria belonging to 
the Bacillus popillia. The method comprises culturing the bacteria in 
a medium containing 0.2-4.0 wt.% glutamic acid and 0.05-0.5 wt . % 
absorbent. The controlling agent contains the sporangium including the 
spore of the Bacillus popillia and the parasporal body obtained by the 
production method as an active ingredient. The controlling method of 
the insects of the Scarabaeidae comprises spraying the controlling agent 
on the soil in which the insects of the Scarabaeidae inhabit. 
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AT 100gt LvStt^SJjflt^l^L^. ifc. 7^ 
^3K»H»S»I (B*»«a« rfa*-ACA-12 
3 j ) £S8{::*-rg^SQLIii@*£^aDLT5 0g£: 

»U *^>»«IWlJc«iB«fc:»i^.. HSfe^Jt LTtgife 
(C- 1 ) JfcKWfcLTtS* (D- 1 ) - (D- 

3) fcHMLfc. 
[0065] 
[158] 



!(9) 002-355030 ( P 2 0 0 2 - 3 5@JL8 









C-i 


D-l 


j D-2 




















3 




: 3 


1 3 


% 




5 


6 


I 5 


: 5 


A 




5 




j 5 


j 5 


ft 




5 


6 


: 5 


j 5 




m?a^(g) 


1 


1 


| 1 


1 1 


££(g) 


1000 



[0068] ( . ttl&WI 5 ) fllflctSifiSrfflV* 

AfvkX • ,-Ke'Jx - -bvr?, • *tryx • 

tr?9Xtf/<-f-A-.*. • *tryx • v^coaffit tT. # 

^^«i4K^-^t?^tii! <a-i ) tm^tztmx'^m 

1X109 H/m 1 k«r*J:'5k:jB'Ta«*IIWLfc. 

[0069] ^-aittona^if^^ i m i -r^Tyxi- 

?fi-/C*)iL, t-b/o.vn'7 0'C, 2 0# 

iscoMfejaasrff o^. mia ( c - 1 > m? ( d - 1 > 
- (d-3 > izim?mmi& 1 m i . ii# 1 5 

Orpm, a^lvvm. 3 0*0. pH7. 6»Jffl<0* 
ttT7BIB««Lfe. iStfe (D-4) {i»a^^S 

5- 0 . OlmlttL. 3 0'C<0te*Sg«l*H;:T 1 0 0 
r P m<7)0fci!tTltt¥ U7 BfS|tg# Uc . 
[0070] *9*RTtt» *9»»4»0#(aat«Sfc 00 

i *m^x®FFmmzn&Ltz. ^io~i 2iztm 

[007 1] 
[«10] 





mm) 




«B/ni) 


(%) 


c-i 


0.54 


70. 16 


1.2X 10 8 


6.0 


D-l 


0. 54 


70. 16 


0 


0 


D-2 


0.04 


15. 47 


0 


0 


D-3 


0.04 


5. 76 


0 


0 


D-4 


0.12 


18. 60 


0 


0 



[0 0 6 6] Ut$m4) rA^xt(Journa 
1 of Invertebrate patholo 
gy. 2 2^. 1 973%, 377-3811) j tit 
n~r&tz#>. 79X3^HS7l<8 0g5rA^. Zt>lZ^ 

( * ? y Ftt«{ ) . y y a ( ?n**$a§ 

asm* (i^a»tim«) **9icii*us*. ii-s- 

US. jeraKB*«:lD;lT**WWc i o o g t us. i 
itSrtgifc (D-4 ) fc&-f£. 12 1-C. 2Oftffl0)* 

[0067] 







D-4 








m 


»tt^(g) 


1.0 






0.5 




Mr#^(g) 


1.5 




*>3~*(g) 


0.1 






0.3 




100 



[00 7 2] 



1*1 1 ] 



(fXO) 102-355030 (P2002-3 5§JL8 





(**») 


mm) 




(%) 


C-l 


0. 54 


70. 16 


1. 5xi0' 


6.8 


D-l 


0. 54 


70. 16 


0 


0 


D-2 


0. 04 


15. 47 


0 


0 


D-3 


0.04 


5.76 


0 


0 


D-4 


0. 12 


18. 60 


0 


0 



C0073] 



mm 





(*»> 


«») 


(ffl/nl) 


(%) 


C-l 


0. 54 


70. 16 


1.6X10" 


7.2 


D-l 


0. 54 


70. 16 


0 


0 


D-2 


0.04 


15.47 


0 


0 


D-3 


0.04 


5. 76 


0 


0 


D-4 


0.12 


18. 60 


0 


0 



[0074)^10-1 2cr>&3kfrbWhfrZi;i. 3 
[0075] ( mm 5 . ib«^J 6 ) jffftttJ&OlllH 

t"-.#-t3ll®*7 0 0g*A*i. L.-^)^s.ym 

L*. imVbifty 5 m o 1/1 i07j<i?^ *J *7 
SS«:«Sinl/CpHS:7. 6CMSEU Kt3K«**llDi 
T8 5 0gtU. £«>*4fJft£. p Hm<££ffi§;i*:l6S# 
ft =rx>x*aS) tz»U 121^ 6 0» 



bio*- h 9 u-y'MWZft-otz . 
[0076] 7?A3izi<£ftmmv& (m*mm 

i oogt Lxism&wimimsiLtz. ttz. vv* 

3 izmmi ( B*»l8tt8 r =f < C A - 1 2 

3 j ) &m 3c*Lfc*jjarau $^^®7K5raD^. 

^tcMSTki&iPift^Wtc lOOOgfcl. Xffcfflfc L 
TiSife (E-2>~(E-6K immt LT*atfe ( E 
-1 ) RTf (E-7) SrPSILfc. 

[0077] 

[*1 31 



<ai))02-355030 (P2002-3 50JL8 











E-l 


E-2 j E-3 ! E-4 


E-5 


E-6 


E-7 




W^St (g) 




0.2 | 0.5 I 0.8 


1.5 


3.0 


5.0 


(g) 


3 


3 1 3 1 3 


3 


3 


3 


-0'h> (g) 


7.5 


7.5 j 7.5 j 7.5 


7.5 


7.5 


7.5 


(g) 


7.5 


7.5 j 7.5 j 7.5 


7.5 


7.5 


7.5 




5 


5 | 6 j 5 


6 


5 


5 


hi/Ap-xr7K?a^ (g) 


5 


i i 

5:5:5 
j 1 


5 


5 


5 




1 


1 j I \ 1 


1 


1 


1 


<*«*T?1000g^: Lfc) 


1000 



[oo7 8] (uttrne. itmmD mwmzm^ 

n^fvx ■ ;Ktryx ■ nvyjnmmt LX. «-*^#> 
■a^m^-tijmm < a - i ) zm^tim&X'fpMLtif& 

[0079] m^-mm* i m ifo7?xf7?fa- 

zTlzft&L. h-l<yD7?t7 0'C. 2 0^-HcOjDgi 



Orpm. 1511 vvm. 3 0*C, pH7. 6#J$(^ 
ftX'7 BWmtti. «f»»T«. 

%) km®. ( xl08fi/ B l ) m/MTm®. ( xlO? fll/m 

i) <5opffi^-r. 

[0080] 
[*1 43 





mm) 




m/mi) 


(ffl/nl) 


(%) 


E-l 


0. 08 


13.94 


5.8X10 8 


0 


0 


E-2 


0.28 


37.01 


6.9X10 8 


9.6X10 7 


14.0 


E-3 


0.58 


55.08 


1. 1X]0 9 


1.8X10 8 


17.0 


E-4 


0.88 


65.09 


1.3X10 9 


1.7X10 8 


12.7 


E-5 


1.58 


77.03 


6.8X10 8 


9.2X10 7 


13.6 


E-6 


3. 08 


86.75 


4.6X10 8 


5.2X10 7 


11.2 


E-7 


5.08 


91.53 


3.5X10 8 


0 


0 



[0081] ( mmi 7 . mm 8 > mmn&<om m 
m 

b'-#-fcliS*7 0 0g£Afi. L-?7I^$>& 

<W3e«»aim») **i 5t^-r», ateut. « 

, Jiff L5r*>*£> 4 m o 1/1 OkgHt^ h 'J »7 A* 
*»fcaS*nLTpH*7. 6(=HHU 5l(ClSe*S:iD 
i.T«k#W9K8 5 0 g t Lfc. ««Lfc««!ftp H«ff 
*«i.fc*BHi (ftS'W*x^':lt£i> (cAftT 1 2 



[00823 <XIZ. 7 ?*3i=ffittK*l»5fc (9»U@K 

ttKtttt ) «■ m i 5 t *sssn l . ? h iciss* £ m 

£T1 0 0'gfcL«tt*#tt»*IIW!Lfc. ttz. 77 

3j ) imi5iz7ik-t&muL. z bizm&fczuntx 
50 st Lfti&mzw&Li:. msmt»fm&x/m 

4: L-Tttift ( F- 1 ) Rtf ( F- 2 ) *, IfcttMfc LT 
igHft (F-3) fcWKLfc. 

[00833 

[«1 53 



(*L 2 ) )02-355030 (P2002-3 5@JL8 









F~l j 


F-2 


F-3 






5. 0 ! 


5. 0 






fufstfHW (8) 


1.0 j 


2.5 


1. 0 


m 


»*« (g) 


2.5 1 


2.5 


2.5 




vrt* ( 6 ) 


7.5 | 


7.5 


7.5 




( g ) 


7.5 ! 


7.5 


7.5 




mr^'SoWH* (g) 


5 i 


5 


5 




M/AP-*:i7kfri#> ( g ) 


5 j 


5 


5 






i ! 


1 


1 




1000 



[oo84] (mm8. imm9) mwmzm^ 

SSfcLTfflVV mm (F - 1 ) - (F-3) C*lm 
m29'C. M%S.O. 5vvm. Ml50rpmt 

u tmw±4 moi/i co*mti- h v *>j*mukv 



4moi/i nimfrmmzx: ph7. 6tsij» Ltz. 
[0085] 5 biwtiv tmm*nmii.mi¥ 

tfla^i-fb^^^aiL^. % 1 6 izmm < f - i ) ~ 

(F-3) OUR, BfrHSHft* » : F*fc*£*Lfc. 

[0086] 

[«16] 





(Km) 


r 






(iH/nl) 




F-l 


0.58 


55.08 


0.08 


1. 5X10 9 


2.5X10 8 


16.7 


F-2 


0.58 


55.08 


0.20 


1.6X10° 


4.8X10 8 


30.0 


F-3 


0.06 


15.47 


0.08 


1.0X10 9 


0 


0 



[0087] tVPt'Xgg^- h y <^A£a?JPL*>Op H£ 

[0088] ( &mmm i ) #*E*>«ja#B;fc: j o 

S^mistSte'tto*:. ^teW2<^tffi ( a- l ) fcfflv* 

«5:IW:2x 1 0 8 11/ m I fc&SJ: 

««E (I) *«SLfc. S'fcfc. SOtW2^*&«l (A- 

1 ) &fflv>^*SifeT-R#LfcyN>/kX • /tffUx • -b-v 

Jt. tflBLfcfi^SraW*^ x 1 0 8 H/m 1 1 44 

7X#7>1>#? < ZM^MZ 2X108 m/m 1 fc tth 

[0 089] ffiI±^2 0gfoAflftIS6cm<0 
T 5 X^- x ? fl y r £ 8 0 fflJJSd . 



i) r^X^y^-y^OflatCjtfU Ba^m* J 2x 

i o s m/ti -/ y t % •& j: o \,zu=m zsummm. 

ii) T^Xf-y^-y^OflaCttU jafSt* { 2Xl 
08 l@/#yrt&&J:9KJJS^O*&^tfSS& (1 

iii) 75Xf 7^*772 OUKfcfU y^X*^ 
^T-fSC* { 2x 1 08 ffl/yt> y7*k^|>J:3 CA'^y;^ 

* m 5r^trS?S?Bi( 1 1 1 ) £ Sift t . 

iv) &<9(r>2omizimi>mnt-t. mmtmttti. 

ZtiZixcDtr y Tlz Y*7ii*-f4 -74 2 1 B|-f 
-5 Ail- 2 5X:«IS«IS{Irtf 3 0BIB*WfU, tS*tt 

[0090] 
[«17] 



(*13) 102-355030 ( P 2 0 0 2 - 3 5@JL8 





(%) 






2 3B@ 


3 00 0 


i) 


20 


4 0 


4 5 


ii) 


0 


S 


1 O 


iii) 


1 5 


2 0 


2 5 


n m 


0 


0 


0 



[0091] liLhwjsg^^Sa^t^^^x^^x-r 
[0092] ( ±!BJ|«^W) 2 ) *l6HJ«0^jg^ ( ®# 
[0093] «St«2<0igtt«**T«*S«L ( A- 1 ) 



*7W 7 A 2^££ 1 m-t^Xtl. 2 5"C<DiS«£Eg 
rtt'4 0BSM*L, MtttM^K 
*Et* (%) ZXfrti. 

[ o o 9 4 ] is i stc^Bjos^ig^-cit^n^sa^ 
&?> f *>#*74 (c*tr &s2*iStt£^. 4ob 
atii i o oxoKcm&mmztifc. 

[0095] 
[^18] 





^»^ec4s (%> 




1 0 SI 


2 OBS 


3 os e 


4O0S 


*r m 


0 


0 


o 


0 




4 0 


6 0 


9 0 


ioo i 



[0096] (±m&mM3 ) *«BB<o«jt»a ( m# 

*m > iz J: o & ^ n^BS^fi k «t & 3 # * A ^f4m*<7) 

i ) mm* <vm&mrnmmm < c - 1 > 



1 SfrfoAft. 2 5°Cc0tSSiiiai*lT4 0 BfSJ^W 

u ^mzwmm^m^ wmzta (%> 

[ 0 0 9 7 ] £ 1 9 c*«B^a5«ds*Ti#f>n^na-? 
gOK^#*y4 7M{c#^£&£fei£tt£^\ 4 0 0 

s 5 - 1 o o %<Dmzmifwm^titz . 

[0098] 
[3119] 





£g$E£:^ (%) 




i o as 


2 OBS 


3 08 0 


400 0 




0 


0 


0 


0 


i) 


1 5 


3 0 


9 5 


10 0 


ii) 


1 0 


3 5 


6 5 


8 5 



[0099] ( ±<mmm4 ) *wMco$m?im < 

«*K*£frofc. !?M^8tZ7nL^t§tft ( F-2 ) <0 
«5r^S*C 1 x l 0*m/m 1 h3r& X iBMLKir? 



[0100] ES6 c m«75Xf7?* / 7*4 OffllC 

r. 1 x i o 9 ffl/*-yTfc^&j;d)iaTif 

ttmSMt Lfz. ZtlZtKKl} v7(,Z H ^/f^7A 7-i 
2&j}fkZ 1 SrfoAiT.. 2 5-COt$^g|*lT-4 0 0 



(?1 4) )02-355030 ( P 2 0 0 2 - 3 56JL8 



(%) fcW^fc. 

[0101] ^20(CF'>*'^7M7'WtC*tt-i.m*«s 



JiSjfevSti L 4 0 B S t X'lz£X (MtoAiffit I 
tz. 

[0 102] 
[3120] 





%mx.t:& (%) 




1 0 0 i 


2O0B 


3 0 0 g 


4001 




0 


0 


0 


0 




1 5 


3 0 


9 5 


10 0 



[0 10 3] 

-rKfrh. *%Hj(i5~l 0BSSO 
^x^^yP^x -i t ilzttmtti 5 x l 0 7 ffl«±tf> 



[HI] ffift^7X#7*^f^ t €r^-tf>"<f-;UX 

[H2 ] rs y&ttWKfflitfisa&tt? nthy? 

[03 ] HJfeCT3^fcJt&tgJfi*^^^ 5 

[04] ^*W»Wllte*JJt*K'>^*7'>f7'-f^ 

i fla^s 

3 BST 



[01 ] 



[02 ] 




l*\ all rtt 



(7. ti'."* '"A 



[03] 





L-7485 



t > « 



(& 5 ) 102-355030 (P2002-3 5©JL8 



[04] 




-IS* 



[tgaiBl ^fiStl 4^7^2 3 (2002. 7. 2) 

IffliE»*Jia=&] 00 3 2 

[0032] t^lVZ. • *fc* tlx (Bac i 1 1 us 
pop i 1 1 i ae) lzm~t &Wfc<r>$>X'i> 

LT(i. st-f-tUX ■ - t7/7 ( Bac i 1 1 

us popi 1 1 iaeSemadara, FE RM 
BP-8068 ) » )^)VX ■ iKh-'jx • V* ( B a 
cillus popilliae var. pop 
illiae Mame, FERM BP-806 
9) . A^-/kX • ^t'Ji - (Baci 1 lus 
popilliae var. popilliae 
Hime, FERM P-17660) , AfvUX • # 
fjX • t7 5 ( Bac i 1 1 u s popillia 
e var. popilliae Sakura, F 



E RM P-17662). A'f;W-,-Ktf'Jl-fi 
(Bac i 1 1 us popilliae Dut 
ky. ATCC No. 14706) , Af-;^.^t: 
llx-^DDyt (Baci I 1 us popi 1 1 i 
ae subsp. melolonthae) 

vft>ith. tea. jj±juzi • ■■Kf'jx • y 
fig 1 0 g 5 2 1 a t=x3£^i%£ifti^xas&ffiCT% 

It-fay^-) tc:gj€#-S§-FERM P-16818?! 

asfu yfigi4^5^2 1 Bcy^^h^cs-^ 



6 8frft5-£ft.TU&. 



Sf£#-^ FERM BP-80 



^iiffii^ii^2 5-ac:a*«tffra&ftx*i 

WML******-) l:fltf^FERM P- 1 7 
6 6 lT-SR^n. ¥fiKl 45-6 ft 1 OBCr^Xh 

BP-80 6 9»'M4-giXTV^. 



<72)*BB# S» 

^HWfeMj*^ 2-23- 9 
<72)»Bjj* b* t$ 

^-mmsjRSPiij B3ormi74o 



<72>«»f| ft^JM M 

•ffc^BE-503 
a2)3&m B34> IE^ 

TSUrfSS rtTM^E K2K 6-11-12 
(72)|fcBB,# «lU fciT 

^m»^Sr1?ll?£Efl&S5-10 1-1206 
F?-M&-%) 4B065 AA15X AC12 AC20 BB08 
BB12 BB40 CA48 
4H011 AC01 BB21 DA15 DD03 DD04 



